Synthesis and structure-activity relationships of carboxylic acid derivatives of pyridoxal as P2X receptor antagonists.
Carboxylic acid derivatives of pyridoxal were developed as potent P2X(1) and P2X(3) receptor antagonists with modifications of a lead compound, pyridoxal-5'-phosphate-6-azophenyl-2',5'-disulfonate (5b, iso-PPADS). The designing strategies included the modifications of aldehyde, phosphate or sulfonate groups of 5b, which may be interacted with lysine residues of the receptor binding pocket, to weak anionic carboxylic acid groups. The corresponding carboxylic acid analogs of pyridoxal-5'-phosphate (1), 13 and 14, showed parallel antagonistic potencies. Also, most of 6-azophenyl derivatives (24-28) of compound 13 or 14 showed potent antagonistic activities similar to that of 5b at human P2X(3) receptors with 100 nM range of IC(50) values in two-electrode voltage clamp (TEVC) assay system on the Xenopus oocyte. The results indicated that aldehyde and phosphoric or sulfonic acids in 5b could be changed to a carboxylic acid without affecting antagonistic potency at mouse P2X(1) and human P2X(3) receptors.